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Future Role 


OBJECTIVES 

• TO PURSUE ADVANCED CRYSTALLINE SILICON PV TECHNOLOGIES FOR POTENTIAL 
USE LATE IN THE 1980s AND IN THE 1990s 

• TO CONTINUE SPONSORSHIP OF RESEARCH AND TECHNOLOGY EVOLUTION ON 
ADVANCED THICK MATERIAL FLAT PLATE PHOTOVOLTAIC MODULES AND ARRAYS 

• TO COMMENCE THE ACTIVITIES REQUIRED TO MOVE THIN FILM TECHNOLOGIES 
INTO MODULE DEVELOPMENT 

• TO CONTINUE TO STIMULATE TRANSFER OF KNOWLEDGE THROUGHOUT THE 
PHOTOVOLTAIC COMMUNITY 


Project Plans 

• TO SPONSOR TECHNOLOGY ACTIVITIES THAT HAVE THE POTENTIAL FI MAKING 
MODULES/ARRAYS VIABLE FOR LARGE SCALE APPLICATIONS. SUCH AS TRAL 
STATIONS AND ROOF-TOPS 

• TO STRIVE FOR HIGH EFFICIENCY COUPLED WITH SIGNIFICANT COST REDUCTION 
FOR LOWEST PC YER GENERATION COSTS 

• TO REDUCE TECHNICAL BARRIERS TO HIGH PERFORMANCE, LONG LIFE, RELIABLE 
MODULES AND ARRAYS 

• TO CONTINUE TO FUND UNIVERSITIES, INDUSTRY, AND OTHER ORGANIZATIONS FOR 
PERFORMANCE OF MOST OF THE WORK 

• TO CONTINUE ECONOMIC ANALYSIS TECHNIQUES Fo« COMPARISON OF ALTERNATIVE 
RESEARCH OPTIONS 


FLAT-PLATE SOLAR ARRAY PROJECT 
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New Task Objectives 

TO EXTEND OUR KNOWLEDGE AND CAPABILITIES TO USE THE FOLLOWING TECHNOLOGIES 
FOR PHOTOVOLTAIC COMPONENTS: 

• ADVANCED MATERIALS (A.D. MORRISON) 

SILICON AND NON SILICON MATERIAL SYNTHESIS. 

PREPARATION AND SHEET GROWTH FOR PHOTOVOLTAIC 
DEVICES 

• DEVICE ANO MEASUREMENTS (A.H. KACHARE) 

DEVICE STRUCTURE. MATERIAL DEVICE PROPERTY 
INTERACTION. SILICON AND NON SILICON DEVICE 
PHYSICS. MEASUREMENT TECHNIQUES FOR PHYSICAL. 

CHEMICAL AND ELECTRICAL EVALUATION, AND 
MATERIAL CHARACTERIZATION 

• ENVIRONMENTAL ISOLATION (C.O. COULBERT) 

ENCAPSULATION MATERIAL FORMULATION, PROPERTIES. 

LIFE LIMITING DEGRADATION MECHANISMS, MODULE 
DURABILITY. PERFORMANCE PREDICTABILITY, 

ASSESSMENT METHODOLOGIES AND ADVANCED 
PACKAGING CONCEPTS FOR SILICON AND NON SILICON 
DEVICES 

• PROCESS RESEARCH (D.B. BICXLER) 

RESEARCH IN SILICON AND NON SILICON PROCESS 
ELEMENTS SUCH AS SURFACE PREPARATION, JUNCTION 
FORMATION. METALLIZATION, ANTI REFLECTION 
COATING, AND SYNERGISTIC EFFECTS OF THESE STEPS 
ON CELL AND MODULE FABRICATION 
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Objectives and Plans 


f 




SILICON SHEET 

SILICON MATERIAL 


OBJECTIVE 

OBJECTIVE 


CONOUCT RESEARCH ON THE CRITICAL ELEMENTS OF SILICON SHEET 

SPONSOR THEORETICAL ANO EXPERIMENTAL At SEARCH ON SILICON 
MATERIAL REFINEMENT TECHNOLOGY SUIT ABLE FOR FLAT PLATE SOLAR 


GROWTH TO ACHIEVE THE TARGETS Of A SILICON SHEET TECH 
NOLOG Y COMPATIBLE WITH FUTURE SOLAR CELL REQUIREMENTS 

ARRAYS 


PLANS 

PLANS 


• PERFORM RESEARCH ON THE LIMITS TO CRYSTALLIZATION RATES IN 

• CONDUCT R? SEARCH *• NEW REACTOR CONCEPTS THAT ENASlf SIONIFI 



t ANT INL 3FASLS M SAlCON DEPOSITION RATFS USING CHtOAOSIlANC ANO 


* PERFORM THEORETICAL AND EXPERIMENTAL RESEARCH ON 

SRANF PRECURSORS 


THERMAL STRESSES GENERATED IN THE OROWTH OF WIDE ANO 

♦ CONOUC T RESEARCH M N.«W CONCEPTS FOR FLUIOIZEO BED REACTOR 


THIN SILICON RIBBONS 

TECHNOLOGY FOR CHLOROS.'ANE OR SHANE CHEF' CAL SYSTEMS 


• PERFORM RESEARCH TO FURTHER UNDERSTANDING OF THE 

* COMPIL T| ONO TWO EFFORTS H RES HVE THE *t > CRITICAL TECHNICAL 
PROBLEMS RLMAIMNG IN THE SHANE TO SHLCON ANO THE DIC HI OR SILANE 


INFLUENCE OF GROWTH AMBIENT ATMOSPHERE CHEMISTRY ON THE 
CRYSTALLIZATION PROCESS AND SILICON MATERIAL QUALITY 

TO SILICON PROCESSES 


• CONTINUE RESEARCH ON THE BASIC MECHANISMS OF CUTTING 
SILICON ANO THE INTERACTION OF SILICON SURFACES WTTH 
EXPERIMENTAL PARAMETERS 

■ CONTINUE CHARACTERIZATION OF SILICON SHEET MATERIAL WITH 
INNOVATIVE TECHNIQUES 


CELL AND MODULE FORMATION 

OBJECTIVE 

SPONSOR NISI ARCH ON AOVANCED CELL ANO MODULE FORMATION 
TECHNIQUES 

PLANS 

• CONDUCT RESEARCH IN THE FORMATION AND CHARACTERIZATION 
OF ELECTRICALLY CONDUCTIVE StllClOES 

• CONDUCT RESEARCH ON THE INFLUENCE Of POL YCRYSTALLINf 
OR A IN BOUNDARIES UPON JUNCTION FORMATION ANU METALLIZA 
TION 

• PERFORM RESEARCH ON THE PHYSICS OF SURFACE FIELD FORMA 
TION 

» PERFORM RESEARCH ON THE PHYSICS OF CORROSION RCACTIONS 
AT METALLIC INTERFACES 

• CONTINUE RESEARCH ON NON MASS ANAL VZID ION IMPLANTATION 
TECHNIQUE S. METALLIZATION AND CELL INTERCONNECTION 
SYSTEMS AND MODULE ASSEMBLY TECHNIQUES 
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FSA Project Meetings 

• REDUCE NUMBER OF PlfMS Pt.< YEAR 

• TWO IN 1982 

• ONE OR TWO IN 1983 

• CONDUCT IN DEPTH TECHNICAL WORKSHOPS 

• LOW COST SOLAR ARRAY WAFERIN6 WORKSHOP JUNE 1981 

• SCIENCE OF SILICON MATERIAL PREPARATION AUGUST 1982 

• HIGH SPEED GROWTH AND CHARACTERIZATION OF 

CRYSTALS FOR . AR CELLS NOVEMBER 1982 

Possible \A orkshops During 1983 

• HIGH EFFICIENCY CRYSTALLINE SILICON SOLAR CELLS 

• METALLIZATION FOR HIGH EFFICIENCY, LONG LIFE CELLS 

• ENCAPSULATION MATERIAL TECHNOLOGY FOR SOLAR 
CELL MODULES 

• TEMPERATURE/HUMIDITY AND ELECTROCHEMICAL 
CuHROSION EFFECTS ON CELL AND MODULE 
DEGRADATION 

• CENTRAL STATION ARRAY DESIGN CRITICAL PARAMETERS 

• ROOF TOP ARRAY DESIGN CRITICAL PARAMETERS 

• ARRAYfPOWER CONDITIONER ELECTRICAL INTERFACE 
DESIGN 
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